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Abstract of JP2000048184 

PROBLEM TO BE SOLVED: To exactly 
extract a facial area from a color still image 
regardless of the way of viewing such as point 
of view or distance. 

SOLUTION: A skin color area is detected from 
a color still image by a skin color detection 
processing part 12, and the projective 
distribution of the detected skin color area is 
prepared by a projective distribution preparing 
part 13. A parabola is retrieved from the 
projective distribution by a genetic algorithm or 
the like, and a facial area candidate is 
extracted from the position of the retrieved 
parabola by a facial area retrieval processing 
part 14. With respect to the extracted facial 
area candidates, whether or not each 
candidate is a facial area is judged based on 
the aspect ratio of the area or the coincidence 
with a preliminarily prepared facial pattern, or 
the presence or absence of an area equivalent 
to a head hair by a knowledge processing part 
15. A user can set a processing time, the 
number of persons, and a facial area ratio as 
the ending condition of the retrieval. 
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UMt*7] IMEflKxair&itTl*. -a.— 
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*ai oi=E«©ffl«*«aissB. 
[«*ai si mEnffi^ai«iRffl«is«ia>«i«ifc$ 
fjffl-r-Swi^^ei-r -5is#£i oi=E«©»a«a 

UJttB. 

[M*B1 6] «re«K*«l*=a.-7JU*<y 

cttaat ■*-*»*« i oizEawaa 

aattaa. 

[B#*1 7] BB=»-5**v h^-^irii, IS 
£*a«i 1 oizEEOKfittttaiSS. 

m*ai si aEaffi^»iina*«a*©B!BB 
*©*»*«»=««■*-* ct^aa* 1 o 

rceaaBBttatllSB. 

m*ai 9] 3>tfa-ii^ 
s»Bfiaa©»B#tf*ajaw-*a«*«±. 

©*IBf*fr3aB¥«fc LT«ttSl***;»©?ny7 
AS «M^« Ct £ f 5E«!«<*o 
[1**412 0] *?-Itfr6*Sfl)*^x* ht 
atU-T«B*Ba%arc& -a T\ 
*7-BH«A^&frE4#S©^-^i?x^ hs^-fasEfea 

«*ata-r*«tnxat. 

f=/\** -i/Baas* ft a ssixai: £ =rr « c <t «w 

[§i$«2i] mEata xai*. am * weas 

as©*?vx* h««-ra3to>*>«*-r«flw«atb 

aesKxai*. ausftfeaB©*?*?** h$^-r 
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*^2 oicEtt<Oilia«iS^*, 
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t &ft&t * sn*^ 2 o 2 2 iznmomms&m 

&7"f *C££1S®t-f.58i3*JS2 0£fcl*2 2£fcli 
2 3 l=12K(DiS«ffli31^gfe 0 

[si$€2 5] hUIbs^xsi*. ae^sfticfcy 

+ -eg t, jgjs&omi ^e^- <t ajkm*. hum $ # 
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®t5-r-S/^7>-^*«tIiE5j-^^x^ hostile "T -5 c 
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[0001 ] 

tlSW^vif KDISSHzgl-f-So 
[0 0 0 2] 

[fitSECDStB] 2^7ciii«7!(>e,Ara©^««ttffi-r-6 

[0 0 0 3] jgj^rSrfiJffl LfctSHJ&ttltJ&i: LT. Tu 

atthew A.Turk and Alex P. Pent I and: "Face Recogniti 
on Using Eigenfaces", Proc. IEEE Comuputer Soc. Co 
mf. on Computer Vision and Pattern Recogn i t i on. pp. 

586-591, 199D. u*u z\a>^it^mimnmt l 
T^m^f£itr-fc<atiASxV>fci\ > *fc. *tt 

, <15S&*8, HIP96-12. PP. 65-70. 1996) . ft 
ST?^il*}atbA<tT*3*trt^*A^ Turk 

[0 0 0 4] ftjtBK&it-c. fe«a*«fflLfc**i: 



lt. Da i e>i*a2ftiB«!(DT-^x^-vflja*aa-r-5 

tt$ttffl'4'&¥&$&i6L-CI^& (Y.Dai and Y.Nakano: 
"Face-texture model based on SGLD and its applica 
tion in face detection in a color scene". Pattern 
Recognition, vol.29, no. 6. pp. 1007-1017, 1996.). L 

Jtt**l«. £fc. Sl€>l*. Farnsworth©i&§|*05£feSg 
SStii->X-T-A" , fi^StD — 1 1, Vol. J80, no7, pp.1774 

-1785. 1997) . aA<t-3feitaiittstJtc»aAv&a« 
7-£itT?iiwma?fe»/s»ir c fc*^wA^# < sas&ffl 

[0 0 0 5] lM*1IMI*flfflLfe¥&fcL-C« 

ff*: "iaewT7u=ryXASfflL^=e«SBitf!^&a>« 

ttH^tttttti" :m^it117-C, 9. pp. 1245-1252, 199 

roizsa Lfc^a*<&4„ B&itaewT^d'yxAiz 

<fc y 8<7>t- >^ U— ^ >-y*r 5 LT 

l»* (H. fiJS: a GA£Jfll*feHft'f'a>eS«ffi>0>M 
^JSKOtttH" , HCS97-12. pp. 37-44. 199 

7) . L*L. C<D#&l*»mi~«fc-i>i*eA<:*#<. w 

A*, Y A N G >o (Guangzheng Yang and Thomas S. Hung: 
"Human Face Detection in a complex Background", P 

attern Recongition, vol.27, pp. 53-63, 1994) 0 Ju 

e I I "to (P. Juel I and R. Marsh: A hierachical neural 
network ror human face delect ion". Pattern Recogn 

it ion. vol.29, no. 6. pp. 1017-1027, 1996), fib 

i=s^5<is^e,fl)ffio«jyttjL" . mm&m NC96-20 

0, pp. 347-354, 1997-03) . L i n £ (S. H. Lin and S. 
Y. Kung: "Face recongn it ion/detect ion by probablist 
ic decision-based neural network", IEEE Trans. Neu 
ral Networks, vol.8, no. 1, pp. 114-132. 1997)IC«feo 

**tttaai*. jEmuQ.mdubt><*!mx-it$>%tf. mm 
[oooe] ±nvtitimo)?$m£L&m*: * 

StfeJ:tf«16Wltti = i*a«i:t*. 
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[0020] £fcg*L<i*. tothmmmfflzmm-rz 
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[0 0 2 2] 3=fclI*L.<l*. tiFEgS^Xgl*. ififi 
[0 0 2 3] &-SIM*. E«J*&A«ia>B«*« 
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[0024] £f-g*u<i*. «neMMktt«ttfl>ttj|La> 
too. «tpa*-r*/<5>-**inE*^s?x^ 

[0 0 2 5] 

[JftHOJEltOKtt] [ff 1 OgaOKa] JUT. jfctt 
Bffi*#BBLT*»MI=B8-r*mi <OSHfi«)»ll«RM 
■^■5= Hi li**BJIcli-r*«iS©S*«nE**t-^a 

y*0T-*s„ ■i=£i«t. waaai ii*. mmmm 
m9&mo>tzit>o>mmmm. asms. /-rx&£fc±: 
<&ttr«msfT-5, «i&&ffl«tui& i 21*. it«iss*tfc 
a*?— *At&aaaa£*tiiu adauaaicttL 

-C/'fXI*£*fr3. t«5»*^*»i 3 1*. HJlfeiSSSS 
aua**&Haaaa>*a#aft*«>«. a^i£«1* 

^^ffisgp i 4 1*. m&#*;ftf&® i 3 t?s *>titzm& 
aaai 5i*. i tiz&zmmm 

[0 0 2 6] &(=*§lffi^aro£®fcffllJIffllWPa>SI!> 
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[0027] ssise«isgP2 21*. ytwo>&9*m& 
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[0 0 2 8] 

Y = 0. 3r+0. 59g + 0. lib (1) 

Y : gfi/£tt. r : g : JSfefiE^. b : »fe [0 O 3 O] Y AVE : SJ#0¥^Sa. WIDTH : @«0 

/£# flL HEIGHT : ig&CDit£. Y (i, j) : ffitt ( i . j ) 

*l=A»BI«*(»©Ttt»«YAVE**»*. «>®S 

[0 0 2 9] ¥«MMEO>MHi. «3£/BlvCfT?. 



[*i ] 



WIDTH -1 HEIGHT -I 

/-» /to 

W7Z>7H x HEIGHT 



[003 1 ] 
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r = K ■ r / Y AVE* G=K ■ g / Y AVE* B=K ■ b / Y AVE 
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B : JSfgS|g&©Wfejig*K K : SgiBS5£» 
[0 0 3 2] r g b#^— *l=»UtB (3) 3£-eSVr 

a»=j:y«iE*ijE«ai*fT3. 
[0033] H4i±mfe«iai«iagpi 2o>«js$*-r@ 

"C-fc-So HRfel*. HSVSJStDfefflHfccfcl/Y I Q«Jg 
0>feM I l-ft3£<D#*£}$0^jWa£>;tVCl.*.|>o *2IS6 

S8SS&SSP4 1 li. RGBA^H^OfSSl&t/. RGB 

i ^©Ksnaa^ff 5. hi*« (4) 



•5, 

[0 0 3 4] 
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3 B - /? 



A - 



n \ raax(fl,G,fl)-min(fl,G,B)/ 
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raax(/f,G.fl)<D4&^ 



max(J?,G, tf) - min(«, ( 
[0 0 3 5] RGB*6 I ^0>£»l*xfc (5) IZ 

[0 0 3 6] 



[»3] 



[0 0 3 7] -tiB»St (4) (5) i-<fcy*»e.^fcH 
&tf I A^t)l8fii«iaSP4 2t?^i6*ift»t>^fc«5ffl^j5-5 

Hlfiftff: (H L <H(i, j)<H H ) 

Hu I L = H, I ©TIE 
H H . I H : H. I (D±fB. 

H(i.j). I (i. j) : SBWR ( i , j ) (OH, 111 

y«fXM.£flHff4 3l*. Kttffi3iaJ4 2-C«5£*!Kfc 

-To cctit fflife«iffi«iaspi 

§(01^2 5 5. •t*tJ*l*1-Oil*(ii^o 1 t-r-S 0 /j:Jb\ 
E5C:*Jl*-CI*. fflftffift<2 5 5v&&w.&wmit%\M 

[0038] 136 l*8*g#flifEfiESB i 3 <D1ifiE$^-r@ 

T?ft-5. MB»-«am*6 i -ei*. aafe&ajspi 2-t?*s 



■SttB«n&inx& L.r*ij;rf s, ( s i ^#sg) 

& ( I L < I ('. j)< I H) (5 1) 

[0 0 3 9] 13 7 1*. fla&IHta y tramfttNaJROfl 

«8o^tt$*-To *i-r. vflMbfltatfe 2-c-xt (7) 

©7f y ?*tt4Ma>fl.X«8ai::-«-«. 
[0 0 4 O] 
[»4] 

NOOtT-9 

^W,i)HHEIGHTx?SSfi (6) 

[0 O 4 1 ] 
[»5] 

/ <+4 )xl00/6 (7) 



[0 0 4 2] fi:xU, fill Wl&lfflj|H& 
Fi : xU, tSS i ICjSlt-SffllfeESJR* 



-5„ *-Tii. »K^>£»1 3 0>ttfll^&tt*lt«« 
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g&ai-fs. m^tmt. <s#a. una (b, c ) <»,^* 

P= { Pi (x), yi) , P2 («2. 

tsts-rs. 

[0043] MKtffliftjaSM 3THt&*ife?7 7*<2 
ffiSHfCC-. h^a<h. sr-a^rost?- 
-So 3* (8) -es^tis^yupox «-^<Dffi«*<niim 
-e&ses^nwt-r So •£-cDB*co/syijPT?s;k;h.stt 

[0 0 4 4] R = n»/n (9) 
A<#«l::'>ft<ftSlg^A<#l\, CCD J: 5 -?<y^> 
>£OCD*»SC£A<2f^lzBStlzftSo 

[0045] ^c-c^Lffiseus i X'Ajjwmx-&z 

Pk= IPlk (xik. Ylk) . 

[0 0 4 7] 
[»6] 



Match = - 



Lxn 



(1 2) 



C£t?CDf (xjk, yjk) I*, ffi® (xjk, yjk) l-fc 
St. 7»;f>?$Ma t c h (= [O, 1 ] ) li 1 <k 

ft So 

[0 0 4 8] tt^fii3g«iSSB8 2T?l*ig£fi<)7';U=ry 
fcflg#a. JIMi (b, c) C03"OCO/s*^>-'S'IZ < toT 

*s**tSo mtoommz® 1 i i=*-To »^cDfls# 

sjx^ssifiGWT^zr y XAi=«fc y sirr-So 
[0049] cc-e. aew7^^yxAi-«fcy»tia« 

F j = F j - F cut : F cut flAfeiS^^MI^ 



*t Sttte)JtCDjS?iJ £ 
y2> . "Pn (x n , y n ) } 
(8) 

hy^Aiz^Lfflia^jfi-rctic.ty. 2<ssnfc 
££fiiiHticss-rSo c*n=<fey, T<y^>^co» 
fliiirt&AMcfty. a&sng.. t&tof&tf®mM»t-r*i 
x^x*,m^v*^<fm$tt-ozttfx2%>* is^l 

mma- (iecdsk) tu. *0>mmzmxi mm? 
■oTifx&mwm ( l + 1 mmmm) i~s&-tSo 01 

0lz(£^L«iJ!(Dff9£jj*-f„ I^USPS»$L = 3 

-st. tf*co^is^pgpfiti±3 < tfty. smnm 
4 (=3 + 1) mfflw&izm&Lxi*z>* 

[0 0 4 6] JilHfO^LfflSlC^y. 3 0«>/<7>- 
Pnk (x n k. ynk) 1 (11) 

S^-rs«i3liifctet;*3^<D«fc3lcL-Cft^So -r 
ft*?*.. £r«3»Wl^>*AI=ffl*Lfc&iiyAvZ>§fe 
fet* (f ft*)*./^.*-* a, b, c) ^fflOTSCEil 
Sim a t c h£HMl-tSo -tcD-5 *>i¥fiBII»tO 

tejMt&W^ofclfefettS&o^BIU Hf.Ml? 

i=sis*if=«T$se (£«s£#t) Lfcy to-ofcs^s 

*ToT8rfcft&fet*:£ifej£rSo *<B<fc5KL-Cto££ 
*ifc*fe*$ffll^> Sl/Sfiili»*iiFfilli-rS„ ccoa 

S©L#t^$l8^fcft^»^C0^l*^Lfc*,CD 
t-T-So *LX. *0>t #©§fefet*£. Ssil^fcftttel 

CCD J: 5 1= l,X&®1§i£Mm-t%o 
[00 5 0] »&«g£SBJ|-e#ftA^fcig£. ^COHH 

t Lxiz&vf&mtfmeLt L,x&tbztixi*&mi><mL 

£>*i.S. *cD<fc5ftJg^. Wm^flEgcOKSl*. 01 2 
(A) »«3*9A<^e.ft^ffil=^ort^-5 
J:5ft«SI=ft-Slg^/>^tV f-f. CCD^ffifiE^S 
*y^<fctol~. 5t (1 3) lc*-rJ:5^. yfi7J(S]m 

ft * a>M * cottfi itflafeum^ * mi»-r s. 



CC0J:-5l=Lr^ffifie«-SEl 2 (B) coj:-5l=Sxyf» 
IS&y5:7*f»jfc«SlS£J$5g?-S« 

[0 0 5 1 ] #i=x$47jiaj*tHBig8B8 3-r-i*. 013 

t xWtCDSjSleft, right^^-*l-e*lMft^aCD^CO 

s^t-rs. -t-L-c. -tcos (01 3^®gp) ufci^r 
sJ(u) i=g-5£Mfe@3g»£#gi*xifi:5i{nicmtt- 



[0 0 5 2] 
[»7] 

^,-(2/, *f M *f M *f, 



(1 3) 

t^«rzjp^b$0So 



(1 4) 



[0 0 5 3] f 



♦A-)* 100/6 
ytt. <4S j l^fcltSSJlfeiimS: 
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fj : via. <a« j icfcit-smfeiim* 
l : t&o>&o>mm 
r : 9HJ>&ff>mm 

*fl£«Ul$B8 4 "CI*. 014 (A) IZ*-r<fc5l-, xffi 

[0 0 5 4] ±T©<@<0@i«©S*l3»-r'l.ii]^*^«) 
*S**fCt>*li (09;tl*6#<Ol ) 
0JB1EI::* U , * 5 1?fclMS#l*SISIiSt <t (4*iJBr1i-T^ 

[0 0 5 5] &<D±Tt><&&itztZ.ZT*^ El 4 

<b) \ZTjk-r^oi~. nmmm&mtoT-y®imft$k 

[0 0 5 6] 01 5 lifcHtffiSSP 1 5©ilJ$*t0f 

ssaaspi 5 1 -c-i*. mtoZ*itzm.&f&&<Dmtnz t 

i 5 2t?li. ttil**ifcllfe««l:SLt. ^toUffiJU 

S£i*fc*,0><7>3-p£ffll*T. 3^(S)<DSl-»iC-r*o 
■5<t*iJBr-r-5o *f=. *ISttiE«iaS»l 5 3flt fetti 
*4»6l=l*IRfe«*l*a«*-Cj5*tflKU MAS 

=b*>. -^-^;u^--> hWSfflaspi 5 2icfcygifiia 

[00 5 7] Jit±.<D«i3I£. j9r5l0>ASA<&abS*iS 

*\ fc&iM±. »^igA<ai?R*4x'S:<'S'S^T?isyiS-r 
[0058] si 6it*nt&temiz&&±mti:&m£v 

z> h^XTICtyHS-r-SS^ffifigW^^E-C* 

-So is#A*epi en*. ccD*>5SH=<fcyg«* 
x -yet yam-rat ©-eft -So -fu-bv-vi 6 21*. 

T^P-b'V-y-^D S P (Digital Signal Processo 



r)nizj;y#a<D«#fflia$ft5t,<D-r-fc-&o ram(r 

andam Access Memory) 1 6 3 I*. ^P-tr'V"9" 1 6 2<DSl 

/(•^T^t'JtLtffifflStli, RAMI 6 31*. m 
iliSD R AM (Synchronous ORAM) ^(OS^gfiO^ 
^E'JI^.fcyllS^^l-St.roT^-S. 1 6 4l*ROM(Rea 
d Only Memory) Trfcy. -Ja-\lV*y\ 6 2 (©SjfflZi&g 

si 6 5i*. m&AX&mzxymtfixtzM&T-w 
mnmmmmmiwrn-So sehssi e 51*. mi* 

iz<fcymj£*;h.£t,a>-t?&.& <> 01 7i*. ii 6<7>«fiE 
IcfctNT. ^n-fe-v-9-i 6 2l=«fcyHff**t4aiitttt 

[0 0 5 9] 01 6fc«fctf01 7 £ffllxT*Hi£J&!gK 

6 1 C.ty^lbAf-fyi'JUISf-^IJXf 
•V^S 1 O OfR AM1 6 3ICftjrt*^,i> 0 S^iS^ 
-5l:»LT7"nt-y^l 6 21=* y^ffiUKOttdJffiS 
£tT5o Xf'^S 1 0 1 "CRAM 1 6 3±tf)ifif- 
*<D03jt»iig3£ffi3I£ft5, Xf"^S1 0 2T-RAM 

jii 6 3®^— 5»A^jpjs®gssaiL. mfiisss 

[0 0 6 0] 8giSgS*if=iII« : f-*K*JU T.'rv 
1 0 3-efeSSI«V31$fftV Hfc<fctf I JjJctfOilHS 
f-$$ffiLRAM1 6 3±C««ltS. X-f-^^S 

i o4-ei*Hfc«fct; i fiE»^Kfii«ia-r-5ci:7?aafe^ 

tt$Ste^/h7»^$MU RAM16 3l:ft«t 

•So xf-^si o5t?iiai«ife«iae'vi>777*i: 

RAMI 6 3l=ft|rt$*t*. 
[006 1 ] Xir v^S 1 0 6T?I*. ffllfe«tttf , f hV 
•V^fc. y&^fil^fe^OftJS^ff?,, 
f=lfK»ffl±^-T-»y^S 1 0 IVW-mitZtlZ. 
ZfS 1 0 8 T*l*JFj&(b*+lfc^«-flil=« LTlSfr Lfil 

jyXAI=«kySfe^fl)jS^i&fT5o 
«ttt(Ud4iftl«** Uf7?Sl 1 0) . &®J8)!><# 

f^si 1 o) . Ssg$^fcttfe*IA^ii«ia<Ox^ 

[0 0 6 2] Xir y^SI 1 1 V. RAMI 6 3 

i=»f«$*tfcfljife««e-y r-^->^&xfa^isii=»r 

-5StK»*«^T-y^S 1 0 9-C-«aj$4tfcSSfflrtl=o 
t^TCD^tb-r-S. 7fi/?S1 1 2UI*. |#?>*tfcx 

AOH&B-hffifflS. Sffliaai=J:yS:tii-r-S. ^.t-v^ 
1 1 2T-I*MI=. »t>*ifcylft. xttoeB(*9t?HI=y 
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[oo6 3] *i:Af7^si i 2-e#e,*tfdB^iiW> 
BJ&*Mz8IIIJg^i^<!:*JS£;h.f=ig£ 

(x^-yzfsi i 4) . mmn®£mKMtwfcLi&vs 

£ (7f-^S1 1 6) . Xf«;?S1 1 8T?SS«« 
l-l8-t-5ttS±:*#<*£SEiiggi 6 5l=*Mr«. H 

*l**T5»yjgf Uf"^S1 1 9) o 

[0064] ftte. z^a-t^-y^si 7«D«ia$iitT-r 
i^'tc-So *0>ia^ b 1 ©fljifeesuigp 1 2i*'j>tj:<ti 

@1 707f 77"S1 04Sttfflil:J:y. I1(D» 
3li'>fc< <t4,El 7<DX^v^Sl 0 

JsJ<sa«?g«aasp 1 4 <tUfy?sio9~ 

S 1 1 O&tfX-x-y^S 1 1 2~^.5=- V^S 1 1 7 £^ 

tfflsi=<fcyii5i$*i*. 

[0 0 6 5] OL±OgmzJ:» % *5-^ihl[«Ax&^ 

[0066] *y=. MMtoiMtWttoaxi::, 

[0 0 6 7] fcfc. ±8H*SS^ffi-CI*. Bflft«til©#£ 
lcfeH£fefc£ffll>fclg#l::o^-CtftBJ3 LfcA<. tewfe 
£IH<0««£*]fflL-C*fil\, II:, HlfifMliMUE 

[0 0 6 8] £fc. ±GSifc»BTH±. yNJMH=J:« 

i= * o r i* x $a*n-ic «t * it^a^a* c, mvamzwm l 
t^siv, ^fc. ±esus^®r-i*. mmit<Dtzit>izK 



[00 e 9] ai^saaiisufiwizittBj Lfc^ic 
[00 70] *siKKarci*ii»jtH«i::at-*-«* 

[00 7 1 ] 4MK*irett*i?— ■ttfr&Att 

(tttttt) S^^x* h<Dft®££^»M*K«;Cfc& 

[ o o 7 2 ] cm 2 (onmoKm m 1 9 i**#bb^icii 

01 eizm-t t\— K-7X7±T?!&fM-*V7 h7!7© 

@i 7 ti^-(DX7 i ^^i=-p^ri*i»Bj$^Bs-r'S. 

[O 0 7 3] Xf»;^S 201-S20 81*01 7ICjjt 
tXf 7 7"S 1 0 1 ~S 1 0 8tm— T?fc-S„ LfcA<o 

txt^sa o 8*t?<o«vai=j:y. mfefSJgee^ k 

[ O O 7 4 ] •;7'S20 9 T*l*, ttJjE LfcSt^ttfli 

*» &aew7;u ^ y x.mc j: y tt^ossg 5 fc*> 

»tt&ni:<tt1Ml«>/<7j< — fr-efc-iK ra^a&tfn 
^ffis (b, c) sffltN*, z\z.vit. nsnfirojae 

mzma>mm^iitz^m\zmm-r^-k. ^mi&m. 

txitfc^^a^itg^flj^y^atsntDjte^ t lt 
saa^itto-5., JEf*>\ sisgtii. % 1 ©ms^-eitt 

1 <DHJSJB!!lT?lftBS Lf=iiyO)Sff-efc^7!)<. 

m&tit. ®ss«*<istNiiG^-$i5tyf^<^^a-r. 
[00 7 5] xf77"s2i oitm&mntn9&m&vs> 

«. X5 L 'V^S2 0 9r-^**tfcjSe^-iiG : F-©^ 
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* 7 a -7 > * <oi« y if i=* y «s-r -So 

[0 0 7 6] »«38A<8iti£*vfcii^ 
S8A>p.^l^«)x^(5j<DfiSXI/tIA<#t>*i-i>. *I~X 
f'J?S2 13t, RAM 1 6 3lrft«fl$*LfcaJlfe^ia 

•^S2 1 1 -C«{lJ$*lfctt#)^t.^P>*l.f=x^iai<D 
aSfflrtl-OLNrO^ffi-r-iio X^-y^S 2 1 4t?l±. 

HJsS<Dy75l6)<D<aB<!:S£ll£. HfflfflSlCfc U gat 
-5c Xf";^S2 1 4t?l*SElc, »t>*ifcy$4. x$i<& 

[O 0 7 7] JfcCX^-y^S 2 1 4T?#P,*tfcffl^lgE<D 
Xf^S2 1 6T-t©it^^*ijS-r-5, M 

[0 0 7 8] ^f';7"S 2 1 7 X-lt—o-—'?)l>*':> hi 

2 2 0T?£K«m«=H-f *fcB£*#*fc*t/*ai«£ 
xf^7"s2i 9-ea^JgE»±gp<Diii#$ii'<, 

[0 0 7 9] ■MM.atfttillSJieiBttLfe**. xt-? 
7"S221 T-^tta5£Lf=&aiA8iT2<!:<Dtf;35£fr 

-r&o 

[0080] siai*^fc®fs«<DSfe*<«ajA»T 2i=a 

LJStMS^ Xf'^S2 2 2t, «a9tt&-C&«iHg! 
©BBHtRlztttt $*ife*-<<-ca>KflM«>dtttt& <DJt 

S^T-T-So @2OI*fcai:t*;.B£*-f0T-fcy. ®H8 

[008 1] r = (S a + S b) / (x x y ) 
ffi«ttttr*<L#lMlT 3 ffii$»7t 

£o 

[0 0 8 2] fcfc\ as. $S7<Dfc«>a>Wt&tt.!:fc-I> 
L#l»fflT1, T2, T 3liX-T--V^S 2 0 1 WHftBB 



Ml 6 4«l=?*eitLfeB£tt£nJflL?t,Alt*t. 
Lfcl*S*£B£^X>S:£<DJtjpgH$fiJffl LT 

i:T-fijettA<|SjJi-r-5o 02 1 li-^^^-f 13)1,3.— tf-f 

>*-7i-xicj:yiae-r«*6©®ffi«9-cj5*. h 

2 1 CfclvC. fUffl#l*. ^7-f^21 1 SSLfc 

»-T«. X7^^2 1 1 (DfiBl^y^ASStiiAST 2 
A<&5£**v£„ *Jffl#(*. X7-f^2 12$, K 

x^-r^2i 2<Dfigic<fcyg*«iai^ 
??/<<rx«-efMU-*-<&. x7-fif2i 3©<a!Bi=«»:y 

[0 0 8 3] iSB-O^-^i-XCD^I-tttxiS^* 
*lfc£-L#lMlT 1 , T2, T3IJRAM1 63Cft^ 
SM. |19(DXf';7"S212, S221JtyS2 

2 2t?i*. ^<D<fc5i=LTR5£S*u £&$*i.t:ii«l 

[0 0 8 4] bl±. *mmmmmiztntz>mm®m& 
mmzjtv. ««a>afmcttiu-r«**« «*a»- 

*tk&tt*aa£iBSu aa&ftBib-*-«c&*t-c# 
s„ *fcitew/';u=r'jXAi=j:y«!?5g<ofei=. stica 
ai$*if=«iias^-riieT$ : ?«>ixyisit< aa 

[0 0 8 5] ffi3£*S7*1±-5fctta>L.#lMiI 
fir. J3S5g*»7*-i+-&-t*<r-#S„ 

[oo8 6] *f=, ss7*tttUT. oaBtniL «utA 
[0087] ^tfc\ si Rxfm&mformizts^T. 

01 7©Xf 7 7"S 1 0 4&1/01 9©Xf7 7'S2 0 
4l=fclt^SifiI*. «iaiL«fc5ft--5flIl<0fel=lCi:T^ 

fc. Xf77"S1 1 7StfXf77*S2 1 9T?*iJ££*t 

■sgrofedoi^rt,. Bi=fB"&-r«*#B0>fei::-3i*-c 

[0 0 8 8] 

[«!©*»»«] fc*>\ *«§B^li. 4tft0>«» (Willi 



(10) 



^i2 0 0 0-4 8 1 8 4 



[0 0 8 9] £fc. *l£BJ<0ge<)li. StjSE LfcflfiSffi^ 
mm-f -5 V 7 h 0 x TO :7a y =7 1* =i - K £IE 

©->X J rA&.g>lWigBa>:3>bfi— $ (SfcliCPU 
*MPU) A<IHtiaEtt:lc*&SA$4xfc^P^An-K^ 

[oo9o] c<d«^ iEHJg^e.s!ai$*ifc^D^ 

*S&BJi fi£-f £ C i I:: .S. 
[009 1 ] 7u7=7Az3-i:&&%i-tZ>tctb<D%&m.m 

St^-fX*. ^tE^r-fX*, CD-ROM, CD 
-R, atm^-^, ^SSStxCO^'ja-K, ROM* 

[0 0 9 2] ^A<Sgaj Lfc^a^A 

*<Jt9l£ti«fil*-ett<. -tOT^ny^Aa-KCDJi* 
3>ei-$±T*fS«L.-Cl*£>OS (tJ-^U 

[0 0 9 3] H&W.t&tofrt>mitiZtitz7a7=? 
[0 0 9 4] 

[#&BJJC0$i&] Kl-tgftBj3LfcJ:5lc. 'i?* — 

is y ate t n^acDttta £ asi-fr ? - 1 *< 

[0 0 9 5] 



[0096] ^na^ai-r^igjz. xim^isi 

cd «& wm. t m * «& ti * « r mm z m m -r •& tz 
«>. &ai*t#icDfSfiS£ L,isya,t?ci:A^#. mmttm 

i*. mvi&ti^itmtommtmwsiz&vmtii-rztz 

[0 0 9 7] Skg£$S7;*1*-5fc«>CDL#lMI£ 
[0 0 9 8] &7SM*.!: LT, <g»C0&#£l£3£ 

[0®Gm*fciftBjn 

[01] *«B^cOHJSC!lCOS*«iS«fi£S^-rEr-& 
[0 2] Ht«iSSP<Dllt^*^-rH-C&-5o 

[@3] ®mmm&mw?%®x-tb& a 
[04] flafe^abftisasco^jssjF-rsr-fc-So 
[0 5] B»JtxteflL9$taQi)-*-«H-c&«. 
[0 6] »^»flrffj?eaico«)a$*-r0-cfc-5<, 

[0 7] ilfe®*COyttmft^iftB^-r<50r'fcSc 

[08] m®&mti&m9!im®o>mrfi2fPir®v&z><, 
[09] jsfe^co^-v^>ysuiiB-rs0T-a5.s. 

[01 o] £^bcD«^£MBJ-f-50T-fc-5„ 

[0i 1] <n*co«iR$ittBj-r*0-efe*o 

[012] lS^«<7)DIS^ittB^-r^0-C-feS„ 

[013] xtt;£|p]liiH-£sttBjjf £0-C-fc£„ 
[014] BBtefflSI~<fcS±TCO$&;&u:$ScD£;&IBg 

^iftBj-r-i>0r-aE > *o 

[015] *as^&mmomis.^-rmx-&^ 

[01 6] **BJ$V7 h-7X7-eH5i-r-5*§^cD&H 

«fiE*^-r0t?i&*. 

[01 7] **M$V7 h-7X7-t?^Sirai§£a>7a 
— h^^-f 0-Cfc-So 
[018] ffiCO^^JSmBJ^-^S-C-fc-So 

[01 9] itKD&mmomft&Biwrzmx&z,, 

[0 2 0] SSJ*Siii«l=»-r -50^1111^*^^*0 

[021] mf&&&m&7ftm<Dtztb<Dmmm*7Fi-f® 

X-8>&» 
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